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ABSTRACT

Energy consumphion imeasured in weight of comumed food con-
verted to kilocalories) was tracked for 7 botflenose dolphins (Tursiops
fruncatusl: 4 cows, and 3 calves, Dafo considered for cows began 18
months before and confinued for 24 months affer parturition; data for
calves was fracked fram birth fo present. Inihe & month period following
parturition, the kilocalories consumed by the cowsranged from 94 10 124
iocaiories which was 129% to 204% more than before they became
pregnant. The energy consumpfion af the calves is graphed, showing
the high energy cosf of growih. : :

Lactation is aftended by o considerable increase in energy cost for most mam-
rrals. The literature on energy consumption duning gestation and laclafion of bofile-
nose dolphins is very small and all the reparts we could find invelved a single animal.
Ihese accounis guaniified dietary intake and related changes by weight as cpposed
i food value, i.e. klocalores. Because we know that each species of food fish hasa
different kilocalore value, thal there are great vanances within the same species, and
that most diets are composed of a variety of fish, describing diet in lerms of kilocalona
consumplion allows for quaniificaiion. The resulis of this study are presented 1o qua rifify

food eneray requirements of bottlenose dolphins during pregnancy, lactation, and
growth. :

The subjects of this study were 4 female bottlenose delphins and thelr offspring borm
at the Naval Ocean Systerms Center in San Diego, Califomia, between 1979 and 1971
(Table 1). Because one birth was sacond generation (her mother had been born af

MOSC) we were also able 1o quan fify the amount of feod energy in keal required from
weaning fo adullhood.
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Table 1. Weight. length, and age of Tusiops truncatus af time of conce pTi-:-:'lF
.-“-C_‘TI-"'-"IT?' i
DOLPHIMN: AGE: WEIGHT{kg): LEMGTH|om): LEVEL:
ToOT 19 |57 247 High
Tt4%97 17 170 Z48 Moderote
Ti453 23 188 227 Lo
THalS 12 219 263 Moderalie J

‘Indicales average of values collecled over the 3 year pericd
pricr to conceplion.

feeding recordswere maintained for all animals on o daily besis (Fig. 1), and each new
lot of fish used to feed the animals was analyzed forits nutient content. Anenergy vaive
ior each fish species was caleulated by figuing ¥ keal per gram of fat and 4 kol per
gram of protein: fat + protein = keals. Taking 122 sarmples of these data from 1984 to
1991, an average value for each species was calculd ted (Table 2). These valueswere
vsed fo delermine the daily energy consumption for each dolphin (keal/day), and
given in relation to dolphin weight, keal/ka/d. [The kcal averages for these fish species
may be useful for those faciliies that de not have analyses for their fish. Many sh
dealers have thase resulls for each lol of fish, Ask the dealer if These resulls are
available.) (Find Fig. 1 af end of paper]
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Table 2. Fat, protein, and keal values of food fish determined —[
by proximate  analysis.” :

FISH bt A KCALMKG # SETS

TYFE FAT PROTEIN WET WT. M AN G
Paciic Mackerel 4.2 18.8 1130 T
Pacific Heming 8.71 14.5 1445 38
Columbia River Smelt 10,94 13.2 1512 2%
Squid 59 14.9 692 &
Capelin 3.75 14.4 12 3
Silver Smelt 2.74 164 203 ?

sall cinalysis performed using the mathod for pTGjﬂ.ir::‘lﬂfE analysis pre-
scribed by the AQACT (Association of official Analylic Chemisls).

To encourage a consistent diet, a daily rafion was sef for the cow once pregnancy
was detected, and increased by small increments only when the dolphin demon-
sirated an unsalioted appetite.  Usually the increcse was in incraments of 1 kg.
Assuming o gestation perdod of 12 months, the date of conceplion was back calcu-
lated fram the date of bith. Each of the calves was separaled from its mom at 24
months of age.
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Table 3. Percent increase of kcal inlake during pregnancy and
lactation compared o stk month period prior to concaplion.
& MONTH PERIOD THoo T1497 FEi S AT i S |
1 0 73 12 -03 i
2 & 46 37 i e
3 12% 1 47 204
4 25 23 190
5 78 143 220
& 74 83
e - |
i

S — — S — S S

Teble 3 shows the percent incredse in energy consumnplicon during six &-month perods
fromm conception throeugh weaning: 1, from conception to midpregnancy: 2, from
midpregnancy fo term; 3, first six ronth percd of lociation; 4, second sixmonth period
of lactation: 5, third six month perod of lactation; &, fourth six month period of lactalion.
To compare the difference in keal consumplion from the non-pregnant state through
gasialion and lactation, kealintake was calculated for each dolphin for a period of &
months pnor fo conception, dand then for each subsequent & month pericd. These
values were compared and graphed in figure 2. A marked increase in keal intoke clid
not coccuruntil the last stages of pregnancy. Thissupperts other marne mammoal studias
that found that gestation does not impose o marked energy load until the last stoges
of pregnancy, while a large energy demand is seen during lactation. The greatest
increase in energy consumplion cccumed in the first six moenth period of lactation; the
animal that had the largest increase during thal period was 11453, Herintake increased
204%. THOOI had the lowest percent increase al 129%. TI497 consumed 147% more. |
is inferesting to note that the animal that exhibited the LOWEST increass in energy
consumption {THOOI) durdng the first six month period postpartum was a “weorking”
animal with the HIGHEST aclivity level prior o conceplion and was very alhlelic and ir
very good physical condition. In conirasl, the animeal with the HIGHEST increase in kool
censumption (T1453) was the animal with the LOWEST activity level prior to conceiving.
This perhaps suggests that the energy demands of laclation may be offset if an animal
is in excellent physical condilicn.
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TURSIOPS TRUNCATUS
PREGNANCY AND LACTATION

Eﬁ_l}___ e — — e
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KOALS: % INCREASE

) 5 G
AVERAGE FOR EACH SIX MONTH PERIOD

|—u— TIOMN —A— T1497 —=— T1453 |

Figure 2. Percentage increase in energy consumptlion during six & month periods
from conceplion through weaning: 1, from conceplion fo midpregnancy; 2, from
midpregnancy o term; 3, frsl siomenth peried of lacialion; 4, second six monih period
oflacialion: 5, third six month pericd of lactation; 8, fourth sitmonth period of loctation.

Anatherinterasting note regarding IO and the othertwo cowsis Thal THOO!'s calf
began to eat fish al 7 months of age, whereas the ofher iwo calves did not begin to eal
tish until they were 15 months old. This may explain the increase in food intoke during
the 3rd six menth period of lactation for TI497 and Tt453 but nod for TIOO 1. As a calf
bedgins to eal fish, s food demand on the cow decreases. I may be that the calf s
somehow physiologically "encouraged”lo beginweaning during the second six month
neriod of lactation. This may be related to a change in the composifion or amount of
the milk which would resultin a decreased energy demand on the cow. If the calfdoes
not begin fo wean during this period, the cow may then require ancther increqse in
energy Inlake fo continue lactation. Because there has never been a seral study of
botllenose dolphin milk composition, these ideas will reguire further exploration.

Table 4 and figure 3 show intake in terms of koalfkg for each cow. The weight lor
the cowswaos laken o be an average of weights during the 3years prior to conception.
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Infake (keal/kg) was averaged for each animal for fhe & sicmonth periods of the study.
The range of the averages for the 3 eaws in the first 6 months of laciation was Qa-124
kcalsfkg. (Because the newest calf is onby 4 months old, resulls for her mom are nof yet
availakle.) This represents an average INC.REASE of 47 kealfkg/d for the first six months
of loctation over their prepregnancy’ intake, and anincrease of 51, &0, 0 ncd 40 koallkald
4 for the 3 subseqgueni six month perods. This suggests that a laciating bottlencse
dolphin requires ¥0-130 kealfkg during lagtalion; anincrecse of 40-80 kcalfkg overtheir
nonpregnant diet. This amount will vary between animals and may be affected by
animal size, waler temperalure, aciivity level, and filness level.

Table 4. Eneréy infake: keals per kg animal weaight. ‘
Increase ininfake in {).
(*rfA: Mo date ovailable: calf st nursing..) _\
4 MONTH FERIOD  THOO] TH427 Ti453 T16l0
Prepregnancy 52 50 31 47
1 52(+0) GZ(+12) 34(+3] A7 (+O)
2 | s5143)  73(+23)  42p¢11)  SO(+3)
3 1 1B[+44) 124(+74) ?x‘it-l. &3} CONA
4 101 (+49) q7[+47)  FO[(+a¥] A
5 92{+40] 122(+72)  99[+68) AT
= & Q0(+38)  92[+42) 7a+42] M/AY
i

The keal infake of the calves (excluding keals from nursing) was fracked and we
wera able to describe it in ferrmns of kealfka/d once the calves were old enoudgh 1o
weigh them on a regular basis. only one of the calves has attained maturity at this
wiiting, but preliminary dota forallihe calvessuggests thatinthe early stages of grow h,
a calf may require 80-100 kealfkg of fish {this isin addition ta nursing), and after i i
weaned and as it begins to mature, this requirement is reduced until it reaches 45565
keal/ka/d. The samplesize of this studyis admittedly small, but as more insfitutions begin
to track energy consumption from hirth through maturity the dala will allow for higher
confidence levels for such guidslines.
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TURSIOPS TRUNCATUS: Tt0OT

AVERAGE DAILY INTAKE
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TURSIOPS TRUNCATUS: Tt497
AVERAGE DAILY INTAKE
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TURSIOPS TRUNCATUS: Tt453
AVERAGE DAILY INTAKE
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Figure 3. Average daily food intake (keal/kg) by Tursiops truncalus HOO 1, THF7, TH453,
frem 18 months prior to parlurifion {-18), through birth (0], eind continuing for 24 menths
of lactafion (23]

26



Figure 1. Daily feeding record form.

FEEDING RECORDS
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